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(Continued from page 716 .) 

Occipital Region .—Coming to the posterior pole of the ex¬ 
ternal cortex, the typical structure of the occipital lobe is repre¬ 
sented by Plate VIII, Fig. 24, a section magnified 14 diameters 
from a block taken from the point indicated by the figure 8, Plate 
I, Fig. 1. The section is 6 2-3 microns in thickness, is 6 mm. in 
width at the widest portion, and 7 mm. in length, stained with 
methylene violet, fixed in Van Gehuchten’s fluid, other technique 
as previously described. This convolution is seen to be quite dif¬ 
ferent in shape from the two previously described of the temporal 
and parietal regions, having a broader base and narrower rounded 
vertex. The cortex is seen to be thickest on the lateral aspect b, 
thinner on the opposite lateral aspect c, and thinnest at the vertex 
in the vicinity of a; the central white medullary substance being 
reduced to a minimum. The outer layer varies in thickness, being 
thickest at c. Above this it is broken away for a short distance, 
is quite thin at the vertex, and becomes somewhat thicker on the 
lateral aspect b. Above b the section is seen to be cracked, an 
artefact resulting from its fixation upon the slide, also at c numer¬ 
ous small breaks are noticed, due to the microtome knife. Oppo¬ 
site a, and enclosed in ink lines, is the segment of this section, 
represented in Plate IX, Fig. 25, under a magnification of 100 
diameters. The radial arrangement of the cells is well made out 
at the vertex, but not quite so readily seen on the lateral aspects 
of the gyrus here, but under a higher magnification can be dis¬ 
tinctly made out. About the middle of the second layer, especially 
at the vertex, some very large pyramidal cells are to be seen 
singly or in groups, and approaching the Betz cells in type in 
some cases. The third or lower layer presents nothing unusual, 
and disappears below into the white medullary substance of the 
interior of the gyrus. Plate IX, Fig. 25, is a photomicrograph of 
the segment a, enclosed in ink lines in Plate VIII, Fig. 24, at a 
magnification of 100 diameters. Here the cortex is found thinner 
than in any of the preceding plates, measuring scarce 2 mm. in 
thickness. The first layer averages only .15 mm. in thickness, and 



DEMENTIA PARALYTICA. 


755 


in structure and arrangement of the cells is similar to this layer in 
the preceding plates. The second layer measures 1.15 mm. in 
thickness, containing small pyramidal cells above and quite closely 
packed together, but increasing in size below and being somewhat 
more scattered. About the middle of this layer a number of large 
cells are seen, many singly, but some arranged in groups in places. 



Plate VIII, Fig. 24. 

Some of these are even larger than those found in the parietal 
convolution, and are intermediate in size between the Betz or 
giant pyramidal cells and the large pyramidal cells. These latter 
are not very numerous in this region, the small pyramidal cells 
making up by far the greatest part of the cellular elements of this 
layer. Below the middle of this layer is to be found a region, at a, 
almost exclusively made up of small pyramidal cells about .25 
mm. in width. Between this and the lower border large pyram- 
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idal cells are again found intermingled with the smaller. The 
third or spindle cell layer is here .70 mm. in thickness, containing 
larger and smaller spindle and irregularly polygonal cells, the 
lower border being gradually lost in the white medullary sub¬ 
stance below. The nerve cells are found quite numerous and 
closely aggregated in this region, as counts by the same method 
and manner as in all previous sections, give here an average of 
164 nerve cells to the square millimeter of surface of the section, 
and 199 neuroglia cells, the section being 6 2-3 microns in thick¬ 
ness and stained with methylene violet. The cells are thus seen 



Plate IX, Fig. 27. 

to be more numerous than in any other region of the external 
surface of the hemisphere, with the exception of the posterior cen¬ 
tral convolution. The fact of the greater number of the pyramidal 
cells being small, permits of their closer aggregation, and no doubt 
is an important factor in the result of the nerve cell counts. The 
number of neuroglia cells averages higher than in any other 
region posterior to the fissure of Rolando, but they are less in 
number than in the anterior central convolution. 

This includes the plates of the external surface of the cortex, 
but for the purpose of comparison, several plates will be intro- 
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duced from other parts of the central nervous system. The first 
of these is a photomicrograph, Plate IX, Fig. 26, of several large 
pyramidal cells from the layer of large pyramidal cells of the 
hippocampus major or cornu ammonis; between the alveus, repre¬ 
senting the white medullary substance of the ordinary gyrus, and 
the stratum radiatum containing the apical dendrite processes of 



Plate IX, Fig. 26. 

these hippocampal pyramidal cells. This plate and the two follow¬ 
ing are not presented as a basis of comparison with similar 
regions of the pathological brain subsequently to be described, 
but to give an idea of the appearance of these cells in a normal 
brain as seen in a photomicograph of a Nissl preparation magni¬ 
fied 1,400 diameters, as distinct types in Nissl’s classification. 
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These large cells of the cornu ammonis are given as one of the 
four types of Group II of the stichochrome nerve cells in his 
classification; the other three types being (I) the nerve cells of 
the motor nuclei, (2) certain cells of the cerebral cortex, and 
(3) certain cells of the spinal ganglia. In shape these cells ap¬ 
proach the larger pyramidal cells of the external surface of the 
cortex, second layer, but are somewhat more slender, of a narrow 
pyramidal shape, have fewer basal dendritic processes, and a long, 
somewhat slender, apical dendritic process. The chromatic sub¬ 
stance here is made up of very small granules fusing into larger 
and smaller masses in places, so that in the photomicrograph it is 
difficult to differentiate and determine their arrangement accu¬ 
rately. In some of the cells, as in the cell to the extreme right of 
the plate, and partially out of the field, the rounded and linear 
granules above the nucleus, and extending into the apical process, 
are seen to have a general parallel arrangement. The nuclei of 
these cells are large, and contain a large, well marked nucleolus 
and a more or less irregular chromatic network. As this section 
was stained with methylene violet, numerous neuroglia cells are 
distinctly seen scattered among the pyramidal nerve cells. 

From the cerebellar cortex a photomicrograph was taken of 
two Purkinje cells, magnified 1,400 diameters, and shown in Plate 
IX, Fig. 27. The section from which this photomicrograph was 
taken was situated on the external surface of the left hemisphere, 
cut transversely to the horizontal axis of the same, fixed in alcohol 
95 per cent, stained with methylene blue: other technique similar 
to that of previously described plates. The section is 10 microns 
in thickness. These Purkinje cells were given by Nissl as typical 
examples of what he formerly described as Group II, arkyosti- 
chochrome nerve cells of the somatochrome class, in which was 
presented a striated appearance, with a network-like structure, 
united in a most intricate manner, thus having characteristics of 
both the arkychrome and the stichochrome cells. He now classi¬ 
fies them as one of the types of Group I, the arkyochrome nerve 
cells. In the Purkinje cell, to the right, the base of each of the 
two large dendritic processes is seen, one going off to the right, 
the other to the left, subsequently to divide and subdivide in the 
internal layer, not shown in the plate. The Purkinje cell to the 
left shows only one of these processes in this plane, that going 
off to the left which divides in the same manner as above de¬ 
scribed for the other cell. The large rounded nucleus, with its 
centrally placed nucleolus, is fairly well shown in the cell to the 
right, and contains a fine network of chromatic substance. The 
chromatic substance of the body of the cell is made up of larger 
and smaller irregularly-rounded chromophilic bodies, arranged in 
an indefinite network extending up into the base of the dendritic 
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processes. A nuclear cap is seen above the nucleus of the Pur- 
kinje cell on the right. The closely-packed fine granular cells of 
the granular layer of the cerebellum are seen just below these two 
Purkinje cells, and are included in the class of cytochrome nerve 
cells in Nissl’s classification. They contain a nucleus almost 



Plate X, Fig. 28. 

filling the cell body, and which is surrounded by only a very nar¬ 
row rim of chromatic substance. Within the nucleus is a nucleo¬ 
lus, and in some of these nuclei several irregularly-arranged chro¬ 
matic granules are also seen. Between, the Purkinje cells is a 
small nerve cell with rounded body and an apical dendritic pro¬ 
cess. It contains a nucleus, nucleolus, and some chromophilic 
granules irregularly arranged in the cell-body. 
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The last photomicrograph in the series of the normal histo¬ 
logical material is that shown in Plate X, Fig. 28, of a typical 
multipolar ganglion cell from the anterior horn of the lumbar 
enlargement of the spinal cord, under a magnification of 1,400 
diameters. The segment of cord from which the section was 
taken was fixed in Van Gehuchten’s fluid; this section is 6 2-3 
microns in thickness and stained with methylene violet. This cell 
is, according to Nissl’s classification, an arkyochrome nerve cell, 
Group I, of the somatochrome class, the chromophilic bodies being 
arranged more in the form of a network than in a parallel ar¬ 
rangement in the cell-body, though within the dendritic processes 
these bodies are more or less distinctly parallel in arrangement. 
The cell-body is irregularly polygonal in outline, with five large 
dendritic processes going off in different directions, and contain¬ 
ing at the base, and for a considerable distance, linear-shaped 
chromophilic bodies, arranged in a more or less parallel manner 
and spreading out and connected with the cell-body network. This 
latter is made up of irregularly-rounded and elongated chromo¬ 
philic bodies, arranged in an irregular network. The nucleus is 
large, rounded, slightly eccentric in situation, and contains a large 
rounded nucleolus and a pale indefinite network of chromatic 
substance. Numerous neuroglia cells are seen scattered about, 
singly or in groups, in the immediate vicinity of this cell. Part of 
another large ganglion cell is seen at the upper portion of the 
plate, on the left. 

This concludes the very brief discussion of the cortex of the 
normal brain, in which an endeavor has been made to present 
typical sections of the main divisions of the external surface of 
the cerebral hemisphere by means of photomicrography, upon 
which the greatest care was employed, in order to give an accurate 
idea of the usual appearance to be seen under the microscope in 
the study of such sections in contradistinction to the common 
diagrammatic figures that one usually associates with such work, 
and which do not show the actual arrangement and structure, but 
rather the ideal or embodyment in one figure of what is to be 
found in parts of many. The writer, on the other hand, does not 
wish to be understood as not favoring diagrammatic or schematic 
figures in work of this kind, as he regards them as highly im¬ 
portant and a valuable accessory to photomicrography and accu¬ 
rate drawings in the proper conception of the intricate structure 
and arrangement of the various portions of the nervous system 
as well as other systems. That there are minor variations from 
these plates in the different regions has been repeatedly stated, 
but the variation is only a minor one, and does not depart suffi¬ 
ciently from the type to be considered as more than a modifica¬ 
tion. Furthermore, in going over the various plates from the 
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■different regions it will be seen that there is a general uniformity 
of arrangement and structure of the cells, and that one region 
does not vary to any great extent from that of any other region. 
This is well illustrated by comparing the plates from the frontal 
region with those of the temporal region, in which it would be 
difficult to determine the one from the other. The Betz cells in 
parts of the motor cortex are a conspicuous modification, but 
when we consider that only a small part of the motor area con¬ 
tains these cells, and again that these cells, though large, represent 
but a minute fraction of the total number of cells in the cortex at 
this point it will be seen their presence makes but a slight modi¬ 
fication in the general cortical arrangement as a whole. The 
pyramidal cells intermediate in size between the large pyramidal 
cells and the Betz cells are of especial significance to the writer 
as perhaps indicating that, with increased specialization of func¬ 
tion, carried on through long periods of time, increased specializa¬ 
tion of the structure and size of the cortical cells is going on 
hand in hand, and that perhaps the so-called Betz cells, now 
almost entirely limited to certain portions of the central convolu¬ 
tions, some time in the future may be found in all parts of the 
cortex. Their large size, with resulting large amount of proto¬ 
plasm in the cell-body and large nucleus, the comparatively enor¬ 
mous amount of chromatic substance, as possibly stored up food 
products, all point to great capacity for storing up nervous energy 
to be given out when indicated as powerful efferent impulses, or, 
on the other hand, the capacity of receiving as equally powerful 
different impulses. Increased specialization in mental activity 
may result in greater numbers of nerve cells being set apart and 
increased in size and capacity for carrying out special functions. 

Paretic Brain .—Turning now to Brain B, the case of demen¬ 
tia paralytica, from which all the succeeding plates were taken, we 
see in Plate X, Fig. 29, a photograph of the left hemisphere of the 
brain, natural size. The macroscopic appearance at first sight 
would seem to indicate that there was marked atrophy and shrink¬ 
age in parts of several convolutions, especially the anterior central 
and frontal convolutions; but a careful study of the sections taken 
from these regions shows this not to be altogether the case, or at 
least only to a slight degree. As any one who has studied brain 
topography to any extent well knows, there is much variation, not 
only in the shape and arrangement of any given convolution, but 
also in its size, so that great care should be observed in not mis¬ 
taking such normal variation for atrophy. A study of the various 
plates shown here under a magnification of 14 diameters, con¬ 
taining the entire cross section from the several convolutions in 
the brain and comparing them to the preceding brain will make 
■ this point clear. Here and there a considerable quantity of the 
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cortex has been torn away with the pia mater, whereas in many 
places small depressions are seen in which only a very small por¬ 
tion of the superficial layer of the cortex has been torn away. The 
convolutions are here well marked and the sulci very deep, so that 
there is a large area of cortical surface. The sulci in the middle 
portion of the hemisphere are widely open, owing to the support 
being placed only in the middle of the median surface of the 
hemisphere, so that the weight of the poles, anterior and posterior, 
caused these latter to become depressed, resulting in this con¬ 
spicuous widening of the central sulci. The posterior pole of the 
brain—the occipital lobe—is practically normal macroscopically, 



Plate X, Fig. 29. 

and it will be seen later also microscopically, there being none or 
but very slight pathological changes in the cortex in that region. 
This photograph of the brain was taken before any blocks were 
removed, it having been previously fixed in 95 per cent alcohol. 
As each block was removed the exact location was noted and indi¬ 
cated in the photograph by the letters of the alphabet, and the 
place from which the block was taken enclosed in ink lines. 

Frontal Convolution .—This portion of the cortex is repre¬ 
sented by the block K, taken from the external surface of the first 
frontal convolution in its middle third, the exact location being 
seen in Plate X, Fig. 29, K. The photomicrograph seen in Plate 
X, Fig. 30, was taken from a section 10 microns in thickness, and 
is magnified 14 diameters. The gyrus here is somewhat narrow, 
and the sulci on either side were quite open and deep, and from 
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the macroscopic appearance one might at first be inclined to think 
that there was some atrophy of the gyrus; but a detailed study 
of sections from this region shows that this is not the case. 
Block K was fixed in 95 per cent alcohol; this section is 1 cm. in 
length, .63 cm. in width at its widest part, and, as above stated, 
10 microns in thickness, being stained with methylene blue; the 
other technique being the same as for all the other plates. The 
shape of the section is somewhat that of a truncated pyramid, 
broader at the base and narrow at the rounded vertex. This me- 



Plate X, Fig. 30. 

chanical arrangement makes the cortex thicker at the vertex than 
on the lateral aspects. At a, and enclosed in ink lines, is the 
segment represented in Plate XI, Fig. 31. The first or superficial 
layer is seen to vary somewhat in thickness, being thicker on the 
lateral surface below b, with another thickened portion below a, 
a third just to the left of the vertex, and finally at the lower part 
of the left lateral aspect. The second or pyramidal cell layer does 
not show quite as distinct arrangement of the cells in a radial 
direction as in the corresponding region of the normal cortex, 
and there is especially to be noted the numerous portions of 
minute capillaries of varying size and tortuosity, singly or 
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branched. This second layer passes over into the indistinct third 
layer, which is lost below in the pyramidal-shaped white medul¬ 
lary center, which also contains numerous capillaries. Plate XI, 
Fig. 31, is a photomicrograph, magnified 100 diameters, of a 
segment corresponding in position to a of a section adjacent to 
and from the same block as that shown in Plate X, Fig. 30. The 
section is 6 2-3 microns in thickness, and of the same length and 
breadth as that shown in the preceding plate. Decolorization has 
been carried on to a considerable extent, about to the same degree 
as in Plate II, Fig. 3, and thus causing the plate to appear rather 
pale. Additional causes are the paucity of large pyramidal cells ' 
in the second layer, and the shrunken condition of many of the 
cells, as well as other pathological alterations. The upper layer 
averages .20 mm, in thickness, and contains for the most part 
scattered neuroglia cells. The second or pvramidal-cell layer is 
1.bo mm. in thickness. Flere is to be found a very similar ar¬ 
rangement of the cells to that in the corresponding region of the 
normal brain A. In the upper portion are to be seen the small 
pyramidal cells in considerable numbers, just below the super¬ 
ficial layer. Then they become more scattered, with a tendency 
to an arrangement into larger and smaller irregular groups, the 
cells becoming larger in the deeper portions. A little below the¬ 
n-fiddle of this layer is found a narrow strip at a, where the small 
pyramids predominate almost to the entire exclusion of the larger 
ones, which latter, however, are seen above and below. Below 
this again are to be seen the larger pyramids, which finally give 
way to the irregular and spindle cells of the third layer. The 
nerve cells themselves show various changes. Many of them 
appear to be atrophied or shrunken, this process varying in degree 
in different cells. This in many cases has resulted in the forma¬ 
tion of larger or smaller pericellular spaces as seen about many 
of these cells, as at P in this plate and in Fig. P of the text, for 
instance. Here a large pericellular space completely surrounds 
the cell. The basal dendrites are represented by only one small 
shrunken process given off at the left and extending but a short 
distance. The body of the cell is shrunken and irregular in con¬ 
tour. A large mass of yellowish pigment is seen at the base to the 
right. A small amount of finely granular chromophilic substance 
is found about and above the nucleus. The nucleus itself is dis¬ 
placed downward into the base of the cell-body, to the extreme 
left. It is small, irregular in outline, and contains a well defined 
nucleolus but no chromatic substance. The apical process is 
shrunken and irregular in direction, and contains traces of chro¬ 
mophilic substance in places. The chromatic substance in the 
large majority of these cells has become diffused and decreased in 
amount in variable degrees, so that a large number of the cells 
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present the appearance of chromatolysis up to almost complete 
disappearance of chromatin in some of them. These latter present 
a pale, washed-out appearance, as shown by the cell marked Q in 
this plate and seen enlarged in Fig. Q, where only a small amount 
of chromatin is found in the apical process and a slight amount 
of pigment in the lower part of the base. Some cells show loss 
of chromatin only about the nucleus, and are spoken of as in¬ 
stances of central chromatolysis. Others have a disappearance of 
chromatin at the periphery of the cell-body only, and this condi¬ 
tion is known as peripheral chromatolysis. The nuclei of many 
of these cells are found frequently displaced to one side, crowded 
into the base of a dendritic process, near the base of the cell-body, 
or near the base, or up into the proximal portion of the apical 
process. Many of these are irregular in shape and diminished in 
size. Quite a large proportion of the larger pyramidal cells con¬ 
tain light yellowish pigment in variable quantity and usually at 
the base of the cell, often extending into the base of a dendritic 
process. The cell P, above described, in addition to the pericellu¬ 
lar space, demonstrates these last two points, the nucleus being 
crowded into the base of the dendritic process given off on the 
left and a considerable deposit of pigment being found at the base 
and extending into the right dendritic process. The cells contain¬ 
ing this pigment are marked with a cross, adjacent to them, in 
this plate. It will be seen that they are to be found mostly in the 
middle and lower portion of this layer, and also some few scattered 
irregular-shaped cells in the third layer. The dendritic processes 
in many of these cells end abruptly beyond their base, and in but 
few cases can they be traced to any great distance from the cell- 
body. The apical process shares in this general atrophy, .and 
often is curved and irregular in direction, instead of presenting a 
regular straight course towards the periphery of the cortex. In 
some cells the nucleus is difficult to distinguish, the limiting mem¬ 
brane being indeterminable and the nucleolus appearing to be in 
the midst and surrounded by only the cell-body, and usually in an 
eccentric position. Numerous blood vessels are here to be seen, 
all with thickened walls and pursuing a tortuous course. Large 
perivascular spaces are also seen about many of these blood ves¬ 
sels, as at d, for instance. The third, or spindle or irregular cell 
layer is here .90 mm. in thickness, and is made up of irregular 
and spindle cells, some of the former, as some of the cells of 
the second layer, contain pigmentary deposits. Here also the 
chromatin is found in diminished quantity, and various stages of 
chromatolysis are seen. The nucleus is diminished in size in 
many cases and does not appear to be as prominent a factor as in 
the normal cells of this region. The cells as a whole appear 
smaller in size and more or less atrophied, containing less proto- 
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plasm in the cell-body as well as a diminished amount of chro¬ 
matin. The blood vessels are here also found to have thickened 
walls, and are tortuous in direction. At e is seen one of these 
vessels, with thickened walls and surrounded by a large perivas¬ 
cular space. The entire thickness of the cortex at this point is 
found to be 2.90 mm.; almost the same as in the corresponding 
region in Brain A, as seen in Plate II, Fig. 3. Counts were made 
of the nerve and neuroglia cells in various parts of this section in 
the same manner as in the previous sections, and in eight different 
fields of 36 sq. mm. each of the ocular net-micrometer from vari¬ 
ous portions of the two lower layers for the nerve cell counts, and 
in all three layers for the neuroglia cell counts. There was found 
to be an average of 100 nerve cells and 56.90 neuroglia cells to 
each square millimeter of surface of this section. The small num¬ 
ber of neuroglia cells being due to the methylene blue stain em¬ 
ployed and differentiation carried on to a considerable degree in 
a section 6 2-3 microns in thickness. In the section shown in 
Plate X, Fig. 30, 10 microns in thickness, and more deeply stained, 
the number of nerve cells is not quite so great, whereas the num¬ 
ber of neuroglia cells is almost six times as great, although the 
two sections are quite near together and from the same block. 
This is due to the neuroglia cells in Plate XI, Fig. 31, being al¬ 
most completely decolorized in the greater differentiation, where¬ 
as the cells, although paler, yet were not decolorized, and can all 
be made out. The same method of using the ocular net-microm¬ 
eter was employed here as in all the other plates, and counts were 
made from eight different fields of thirty-six squares each from 
different parts of the second and third layers of this section, and 
the average number of nerve cells was found to be 82.91 to the 
square millimeter of surface of the section, as compared to 100 
for the same area in Plate XI, Fig. 31, so that there are on an 
average less nerve cells in this section, xo microns in thickness, 
than in the section from which Plate XI, Fig. 31 was taken, which 
was but 6 2-3 microns in thickness, the same stain being used in 
both cases. The nerve cells, however, are more deeply stained in 
this latter section, and appear more distinct, and there are also 
more large cells. The neuroglia cells in eight different fields of 
thirty-six squares each from various parts of the three cortical 
layers average 303 to the square millimeter of surface of the sec¬ 
tion, as contrasted to 56.90 to the square millimeter in Plate XI, 
Fig. 31. Here increased thickness makes a difference in favor 
of this plate, and in addition to that the deeper stain with less 
decolorization cause all the neuroglia cells to appear more promi¬ 
nent. As stated before it was found that sections from 6 2-3 to 
10 microns in thickness contain all the nerve cells to be seen in one 
plane. As the neuroglia cells are much smaller in diameter and 
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often arranged in dense clusters, there may be a greater number 
in a section 10 microns in thickness than in one 6 2-3 microns in 
thickness. (See Table II.) 

Central Region .—Turning to the region posterior to the one 
just discussed, we come to the central region, or motor area, made 
up of the anterior and posterior central convolutions. Typical of 
the anterior central convolution in its upper portion is the section 
represented in Plate XI, Fig. 32, under a magnification of 14 
diameters. The exact location of the block from which this sec- 



Plate XI, Fig. 32. 

tion was taken is indicated by the letter D in Plate X, Fig. 29. 
The wide separation of the convolutions from one another, with 
resulting gaping sulci, is especially marked in this region. As 
previously mentioned, this is largely due to mechanical agencies, 
a central support permitting the opposite poles, owing to their 
weight, to become depressed and force open the sulci in this 
region during the process of hardening or fixation. In the re¬ 
moval of the pia mater, small portions of the adhering cortex have 
been removed in places. This is seen just below the letter O, and 
in many places in the convolutions both anterior and posterior to 
this. By referring back to Plate III, Fig. 7 of the normal brain 
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it will be seen that this section was taken from approximately the 
same relative position of the convolution as that seen in Plate III, 
Fig. 7, and, furthermore, the two convolutions are quite similar 
in shape; this convolution being somewhat broader and less 
rounded at the vertex than that of the normal brain, however. 
The outer cortical layer is here more irregular and torn than in 
Plate III, Fig. 7, and at the vertex of the convolution at b the 
outer part of the first layer is seen stripped off for some distance. 
This, of course, is an artefact, the detached part being more 
adherent to the stripped off pia than to the cortex below. This 
outer layer furthermore presents a somewhat irregular contour, 
being broken in places as at c and d. The layer is thicker oppo¬ 
site a, and on the left lateral aspect, than elsewhere. The second 
or pyramidal cell layer shows the general radial direction of the 
cells, but not so well marked as in Plate III, Fig. 7. The chief 
point of interest, however, is almost complete disappearance of 
the Betz cells, which are seen so prominently in this region in the 
normal brain in plates of this magnification (14 diameters). In 
photomicrographs of 100 diameters we will find this disappear¬ 
ance is not complete, and that the cells, although much atrophied 
and pale, so as to scarcely appear under the lower power, are 
much more apparent here, and are seen in all stages of dissolution. 
In this plate only scattered Betz cells are seen singly or in small 
groups at wide intervals, and these few are small, shrunken and, 
for the most part, pale. Fig. R is a drawing of the large Betz 
cell marked R in this plate. The nucleus is quite centrally situ¬ 
ated, with a large distinct nucleolus and some faint chromatic 
substance. Some few chromophilic bodies are seen interspersed 
among the finely granular chromatic substance. The cell pro¬ 
cesses are pale, irregular, and soon terminate at a short distance 
from the cell-body. No pigment is found in this cell. Figs. S 
and T show two other near-by cells, the former containing an 
eccentric nucleus, irregular, shrunken cell-body, with some pig¬ 
ment at the left of the nucleus. The processes being irregular and 
short. The cell in Fig. T is much shrunken and distorted, the 
nucleus irregular, a small nucleolus, and but little diffuse chro¬ 
matic substance. There are no basal processes, and the apical 
process is narrow and irregular in direction. Numerous capil¬ 
laries are seen with thickened walls, and some with perivascular 
spaces. The third layer is indistinct, and fades into the white 
medullary substance, where many large capillaries with thickened 
walls, tortuous course and perivascular spaces are found. At a, 
and enclosed in ink lines, is the segment of this section, corre¬ 
sponding in position to that seen in Plate XI, Fig. 33. This sec¬ 
tion is 8 mm. wide, 6.5 mm. long, and 10 microns in thickness, 
fixed in 95 per cent alcohol, stained with methylene violet, and 
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other technique similar to all the other sections. Plate XI, Fig. 
33, is the photomicrograph magnified 100 diameters of a segment 
corresponding to a of Plate XI, Fig. 32, and from a section taken 
from the same block, and but a short distance from the above. 
At this point the first or outer layer measures .25 mm. in thick¬ 
ness, whereas in Plate XI, Fig. 32, it would measure at least .40 
mm. in thickness. It contains numerous neuroglia cells, with here 
and there a small pale nerve cell in which is situated a small 
nucleus surrounded by a mere trace of chromatic substance. Be¬ 
low this is the second or pyramidal cell layer, measuring 1.30 mm. 
in thickness. In the upper parts the pyramids are seen to be small 
and quite closely packed together. About the middle of the layer 
they are seen to be much larger and more scattered. Below this 
again, at a, is seen a region containing for the most part only 
small pyramids, and this finally merges into the lower portion of 
this layer, where are seen the large and giant pyramidal cells. 
These latter, or Betz cells, are seen in irregular groups or “nests,” 
consisting of from one to several (six or more) cells. All of these 
cells show a diminished amount of chromophilic substance and 
no distinct granules. Various stages of advanced chromatolysis 
are seen, from a general diffusion of the chromatic substance to 
almost complete absence of the same. The cells are for the most 
part shrunken, the nuclei small and indistinct, displaced-in many 
cases, and the cell processes atrophied and tortuous. Many of 
these larger cells contain a varying amount of yellowish pigment. 
Fig. U shows the cell marked U in the plate. No processes are 
seen, the cell-body is shrunken and contains but a small amount 
of diffused chromatin, showing no structure and pale in color. 
The nucleus is small, shrunken and indistinct, with a pale nucleo¬ 
lus. No pigment is to be seen in the cell. To the left of the cell- 
body is a small pericellular space. Several neuroglia cells are 
seen in apparent direct contact with the cell-body and others in the 
pericellular space and the wall of the latter. The cell just below 
and to the left of this in the plate is similar in regard to the 
amount of chromatin, is pale, and the nucleus and nucleolus are 
not visible. Three processes are seen given off at the base, but 
atrophied and extending for only a short distance. A small peri¬ 
cellular space is seen about this cell also. The cell just below 
and to the right of this, and marked V in the plate and seen in 
Fig. V, shows the same grade of chromatolysis. The remnant of 
a shrunken and atrophied process is seen at the base on the right. 
The shrunken nucleus, with pale nucleolus, is centrally situated, 
and below this are found diffused pigmentary deposits. Through¬ 
out the cell-body, less in the upper than in the lower part, is 
scattered pale diffuse chromatic substance, and without any 
definite arrangement. A narrow pericellular space is seen along 
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the right side of this cell. The general contour and lack of struc¬ 
ture are seen in Fig. V. Here, too, neuroglia cells are seen lying 
upon and in close juxtaposition to the cell-body. Numerous blood 
vessels with thickened and tortuous walls and perivascular spaces 
are seen throughout this layer. The third or spindle or irregular 
cell layer here measures .90 mm. in thickness, and is made up of 
shrunken spindle and irregular cells, pale, and containing but a 
small amount of diffuse chromophilic substance. Many of them 
are surrounded by pericellular spaces of varying size. The letter 



Plate XI, Fig. 34. 

W indicates one of these spindle cells seen in the drawing, Fig. W. 
The polar processes are here filamentous, and distorted in direc¬ 
tion, the cell-body shrunken and containing but a small amount 
of diffuse chromatic substance, so that it is pale in color, the 
nucleus is small and indistinct, and contains a small nucleolus. 
The cell-body is partially surrounded by a distinct pericellular 
space, with a neuroglia cell upon the edge at one point. Numer¬ 
ous blood vessels with thickened walls and perivascular spaces are 
also seen in this layer. The entire depth of the cortex here is 
3.05 mm., all three layers being slightly thicker than in Plate III, 
Fig. 8, of Brain A, the first layer being .05 mm., the second .15 
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mm., and the third .20 mm., thicker than in the latter. As varia¬ 
tions of this extent are found in sections of convolutions in close 
proximity, and even in different parts of the same section in any 
brain, it seems doubtful to the writer whether we can attach any 
special significance to such a slight variation, due possibly to me¬ 
chanical causes, acting in embryonic or even post embryonic life. 
Counts of the nerve and neuroglia cells here show a decided fall- 


Plate XII, Fig. 35. 

ing off in number of the former. This section is 6 2-3 microns in 
thickness and stained with methylene violet. The same method 
with the ocular net-micrometer was used, counting the nerve cells 
in eight different fields of thirty-six square millimeters, each in 
various parts of the second and third cortical layers, and the 
neuroglia cells in the same number of different fields in all these 
cortical layers. The average number of nerve cells to each square 
millimeter of surface of the section was found to be but 39.60, 
whereas the average number of neuroglia cells to the same area 
was found to be 204. The number of nerve cells is thus seen to 
be much diminished as compared to Plate III, Fig. 8, the corre¬ 
sponding region of the normal brain A, where there are an aver- 
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age of 95 nerve cells to the square millimeter of surface of the 
section. The number of neuroglia cells is also less here, being 
204 in this plate in comparison to 293 in Plate III, Fig. 8. The 
latter section is, however, 10 microns in thickness, as compared to 
6 2-3 microns for this plate, and as previously noted, owing to the 
small size and close aggregation of the neuroglia cells, more 
would be normally found in the thicker section, although this 



Plate XII, Fig. 36. 


hardly accounts for the great difference, as both were stained in 
the same manner with methylene violet. Plate XI, Fig. 34, is a 
photomicrograph, magnified 14 diameters, from a section taken 
from the point L of the upper portion of the anterior central con* 
volution of Brain B (see Plate X, Fig. 29), and as seen by refer¬ 
ring to this latter, is from a more inferior portion of this gyrus 
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than the section represented in Plate XI, Fig. 32. This section 
was fixed in 95 per cent alcohol, is 6 2-3 microns in thickness, and 
stained with methylene violet. The first layer is seen to be fairly 
uniform in thickness at the lower two-thirds, as seen at c. Above, 
and at the vertex, and also along the anterior aspect of the con¬ 
volution, as at d, the surface is more or less torn and irregular, 
due to carrying away of small fragments with the adherent pia. 
By referring to Plates XI, Fig. 32, and XIII, Fig. 39, the varia¬ 
tions in shape and mechanical arrangement of the convolution in 
adjacent portions will be noted. In Plate XI, Fig. 32, the vertex 
is broadly rounded and somewhat flattened. In Plate XIII, 
Fig. 39, the vertex is more narrow and pointed, while in this plate, 
intermediate in position between the above two plates the vertex 
is less pointed. Large perivascular spaces are noted in many 
places throughout this section, especially marked in the upper 
portion to the left of the vertex, where but a fragment of the 
blood vessel is to be seen only at the lowest point of an enormous 
perivascular space. The radial arrangement of the cells is but 
poorly shown, the Betz cells seem to have disappeared almost en¬ 
tirely in the second layer, in marked contrast to the plates of the 
same magnification of Brain A. (Plates III, Fig. 7; IV, Fig. 9, 
and IV, Fig. 11.) Under a high magnification, however, the rem¬ 
nants of many of these Betz cells can be made out, showing vari¬ 
ous pathological changes. The other nerve cells also show a 
wealth of pathological change of varying degree and kind to 
which the nerve cell is subjected—all grades of chromatolysis, 
pigmentation, atrophy, and shrinkage of the nerve cells and pro¬ 
cesses, with larger' or smaller pericellular spaces. Numerous 
capillaries, with thickened walls and perivascular spaces, are seen 
scattered throughout the various parts of the section. The actual 
size of this section is 8 mm. wide at the point opposite d. 8.5 mm. 
long, and 6 2-3 microns in thickness. At the points a and b are 
seen the Betz cells, shown under a magnification of 1,400 diame¬ 
ters in Plates XII, Fig. 35, and XII, Fig. 36. The former of 
these is a photomicrograph as stated, under a magnification of 
1,400 diameters of the nerve cell, indicated by the letter a in 
Plate XI, Fig. 34. By referring to this latter plate, and then to 
Plate X, Fig. 29, we can locate almost the exact position of this 
cell in the cortex of Brain B. The cell-body is seen shrunken and 
deformed, lying in a pericellular space partially surrounding it. 
The nucleus is eccentric, being crowded over to the extreme edge 
of the cell-body on the right side. It is also shrunken and indis¬ 
tinct, but contains a well-marked and prominent nucleolus. The 
apical process above and to the right appears quite sharply de¬ 
flected at a point but a short distance from the base, but this is 
not really the case, as the portion from a to the edge of the plate 
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is one of the walls of a blood vessel, the opposite wall not being 
seen in this plate at all. At the point a, this apical dendritic 
process appears to come in direct contact with this portion of the 
wall of the blood vessel, and is there lost to view. The other 
dendritic processes—seven in all—are shrunken, and contain a 
small amount of diffuse chromatin. Within the cell-body the 
chromatin is considerable in amount, and quite generally diffused 
in fine granules throughout the cell-body, lacking any definite 
structural arrangement. There is a somewhat greater amount 
at the base to the left and below the nucleus, and also at the upper 
part of the cell-body. Above and to the left of the nucleus, where 
the cell-body appears most pale, and extending into the base of the 
dendritic processes here, is a considerable mass of yellowish pig¬ 
ment. Numerous neuroglia cells are seen in the vicinity of this 
Betz cell. Plate XII, Fig. 36, is also a photomicrograph, magni¬ 
fied 1,400 diameters, of another of these Betz cells trom the point 
b of Plate XI, Fig. 34. Here there is but little diffuse chromatin, 
confined principally to the base of the dendritic process given off 
on the right. All the lower part of the cell-body, excepting this 
portion, contains palely yellow pigment. The nucleus is displaced 
almost to the extreme edge of the cell-body, and lies just below 
the two neuroglia cells seen at a. The nucleolus, on this account, 
can not be determined at this plane. On microscopic examination 
the nucleus is found to be shrunken and indistinct. Numerous 
neuroglia cells are seen upon and in the immediate vicinity of this 
cell. The basal dendritic process b, which is but faintly seen here, 
owing to its lying in a somewhat lower plane, has eight neuroglia 
cells in close apposition to it. The dendritic process on the right 
can be traced for some distance, is somewhat shrunken, and con¬ 
tains no chromatic substance. Another small dendritic process is 
given off from the base opposite the point c, and being in a lower 
plane, only its base is seen here. It is colorless, and extends but 
a short distance from the cell-body. The apical dendritic process 
contains no chromatin, and as seen, has several neuroglia cells 
surrounding it a short distance from its base. A large pericellu¬ 
lar space almost entirely surrounds the cell, excepting at the base 
to the left. Plates XII, Fig. 37, and XII, Fig. 38, are photomi¬ 
crographs of the same magnification (1,400 diameters), taken 
from an adjacent section of the same block as the two preceding 
plates, and are also 6 2-3 microns in thickness. This section was 
prepared in exactly the same way, with the exception that 
methylene blue was used as the stain instead of methylene violet. 
This will be at once apparent upon noticing the neuroglia cells, 
which are here pale and washed out, many to the point of com¬ 
plete decolorization, so as not to be seen at all. The Betz cell in 
the center of Plate XII, Fig. 37, is seen surrounded by a large 
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pericellular space. All the processes, four in number, including 
the apical dendritic process, are pale, and terminate but a short 
distance from the cell-body. The nucleus is eccentrically situated 
near the wall at the left, is small, and contains a large nucleolus, 
but no nuclear network. Within the cell-body finely granular 
chromatic substance is found at the base below and to the right of 


Plate XII, Fig. 37. 

the nucleus. There is no pigment present. This cell presents an 
advanced stage of partial chromatolysis. Above and to the right 
is an almost indeterminable mass, which, under the 1-12 inch oil- 
immersion objective, appears to be the remnant of a capillary, 
surrounded by a large perivascular space. Other cells are seen 
here in various stages of disintegration, surrounded by large peri¬ 
cellular spaces, some containing none or only the remnants of den- 
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dritic processes, indistinct and shrunken nuclei, some distinct nu¬ 
cleoli and others none at all, and all in a more or less advanced 
state of chromatolysis, with but little of the diffused stained chro¬ 
matic substance present. The neuroglia cells that are visible at 
all are pale and poorly stained, while many are almost or com- 



Plate XII, Fig. 38. 


pletely decolorized. Plate XII, Fig. 38, is a photomicrograph of 
a Betz cell on the same section and but a short distance from the 
cells of the preceding plate, and under the same magnification 
(1,400 diameters). Here there is almost complete chromatolysis, 
there being but little finely granular, diffuse chromatic substance 
scattered in the cell-body, slightly more at the base than above 
the nucleus. The latter is small, rounded, centrally situated, and 








DEMENTIA PARALYTICA. 


777 


contains a large, rounded, distinct nucleolus. The three basal pro¬ 
cesses are narrow, pale, and terminate at no great distance from 
the cell-body. The apical process is pale and slender, extending 
for some little distance before coming to an end. Part of a pale, 
atrophied cell is seen to the right of the same. The ghosts of 
several neuroglia cells may be seen here, but most of them are 
completely decolorized. 

Plate XIII, Fig. 39, as will be seen by referring to Plate X, 
Fig. 29, is from the lower portion of the upper third of the an¬ 
terior central convolution, from the point marked O, and is magni¬ 
fied 14 diameters. This section, as already mentioned, is found to 



Plate XIII, Fig. 40. 

vary somewhat in shape from that of the preceding sections 
shown in Plate XI, Fig. 32, and Plate XI, Fig. 34, being narrower 
and more pointed at the vertex. From the strip marked a, and 
enclosed in ink, the structure and arrangement of the nerve cells 
were carefully studied, and both nerve and neuroglia cell counts 
made and will be referred to again later. The irregularity and 
difference in thickness of the first layer in different parts is to be 
noted, being especially thick at b, where it almost presents the 
appearance of an artefact, but under a high power no derange¬ 
ment of the structure can be made out. At a the layer is seen to 
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be very thin, owing to some of the surface of the cortex having 
remained adherent to and been stripped off with the thickened 
pia mater. Large perivascular spaces are to be especially noticed 
in the subcortical portion of the section. Here is to be noted the 
almost entire absence of the Betz or giant pyramidal cells in the 
luwer part of the second layer, although some large pyramidal 
cells are to be found, they are not, however, so large nor are they 
arranged in such distinct groups as in the region higher up. Un¬ 
der higher magnification the remnants of some of these Betz cells 
are seen in various stages of necrosis and disintegration. The 
cortex lacks the distinct striated appearance seen in the sections 
of the normal cortex. This layer passes indistinctly into the third 
or spindle cell layer, which in turn is lost in the white medullary 
substance below. Numerous capillaries are seen, many with 
thickened walls and perivascular spaces throughout the section. 
This section was fixed in 95 per cent alcohol, sectioned 10 microns 
in thickness, stained with methylene violet, with other technique 
similar to that of all the previous sections. The actual size of the 
section is 9 mm. at its greatest width and 13 microns in length. 
The strip a varies from that of Plate XI, Fig. 33, only in the 
number and arrangement of the cells in the second layer. At this 
point the three layers are respectively .20 mm., 2.00 mm., and .90 
mm. in thickness. The first layer contains some few scattered 
irregular nerve cells and numerous neuroglia cells. The second 
layer contains small pyramidal cells above, increasing in size until 
a little above the middle of the layer is a strip some .30 mm. in 
width, in which are to be seen large pyramidal cells arranged 
singly or in irregular groups. Some of these cells almost ap¬ 
proach the giant pyramidal cells in size. Many of them show but 
a slight shrinkage and contain an almost normal amount of chro¬ 
matic substance. The chromophilic bodies, however, are not as 
numerous or as large as in the normal brain. Other cells show a 
complete absence of chromophilic bodies, but contain the chro¬ 
matic substance diffused throughout the cell in minute particles. 
Still others are pale, and contain but little chromatic substance. 
The nuclei are larger, less eccentric, and there is a less degree of 
atrophy of the cell-body and processes. Below this is a region of 
small pyramidal cells with only a few scattered larger pyramidal 
cells merging into the lower part of the layer, where large pyrami¬ 
dal cells are again seen scattered irregularly among the smaller 
cells. These large pyramidal cells are somewhat smaller than the 
giant pyramidal or Betz cells seen in the upper part of this con¬ 
volution. These cells show more advanced pathological changes, 
in some cases marked atrophy and shrinkage with large pericellu¬ 
lar spaces, atrophy of the dendritic processes, eccentricity and 
shrinkage of the nucleus, pigmentary deposits, complete absence 
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of or but a small amount of diffuse chromatic substance. The 
third layer presents the same general appearance as in the pre¬ 
ceding plate (XI, Fig. 33), with many cells much shrunken and 
atrophied and little or no chromatic substance within the same, 
and surrounded by pericellular spaces of varying size. Numer¬ 
ous large and small capillaries are seen scattered throughout this 


Plate XIII, Fig. 39. 

section, with thickened walls and surrounded by larger or smaller 
perivascular spaces. The entire depth of the cortex here is 3.10 
mm., the second layer being slightly thicker than in Plate XI, 
Fig. 33. The nerve cells were found to average but 36.50 to the 
square millimeter of surface of the section here; less than in any 
of the other plates, whereas the neuroglia cells average 289 to the 
square millimeter of surface of the section, almost as great a num- 
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ber as in the previous sections of the same thickness, ten microns, 
and stained with methylene violet. The most conspicuous differ¬ 
ence between this and Plate XI. Fig. 33, higher up in the convolu¬ 
tion, is the arrangement of the large pyramidal cells, the absence of 
the typical Betz cells, and on the whole less advanced pathological 
changes. Plate XIII, Fig. 40, is a photomicrograph magnified 
fourteen diameters of a section from the block B of Plate X, Fig. 
29, and is thus seen to be situated a little above the middle of the 
posterior central convolution. This section is 6 2-3 microns in 
thickness, 8 mm. in length, and 9 mm. in width at the widest point, 
was fixed in 95% alcohol, stained with methylene blue, and other 
technique similar to that of all previously described sections. This 
section at the vertex, especially to the left, shows the striated ap¬ 
pearance of cell arrangement very well, but upon the anterior and 
posterior aspects of the gyrus it is but indistinctly shown. The 
first layer is fairly uniform in thickness with broken spaces here 
and there, especially about the entrance of capillaries. This layer is 
somewhat thicker in certain places than in others. At a, for in- 
st ' nee, it is thicker than at the vertex. ■ This section has a broad, 
flattened vertex with considerable cortical area on both the anterior 
and posterior surfaces. The cortex opposite the angles c and b is 
somewhat thicker than elsewhere. This mechanical arrangement 
admits of a large, broad mass of fibres from various parts of this 
and the adjacent regions of the brain, leaving from and entering 
into relations with the cells of this portion of the cortex. The 
section is broken (an artefact) at the left and numerous capillaries 
are found scattered throughout all the cortical layers and also the 
white medullary center. The segment represented in Plate XIII, 
Fig. 41, was taken from a point corresponding to a, but from an 
adjacent section of the same block, and is magnified 100 diameters. 
It is from relatively the same position as the segment shown in 
Plate VII,' Fig. 19, the strip a of Plate VI, Fig. 18, of the normal 
brain, but, as will be seen by referring to the latter, the shapes of 
the two sections are quite different. The distribution and arrange¬ 
ment of the cells in this plate is somewhat different from that in 
Plate VII, Fig. 19, also. In this latter, as already described, some 
large pyramidal cells are irregularly distributed in parts of the 
upper half of the second layer, followed by a narrow region made 
up almost exclusively of small pyramidal cells to be followed by 
larger pyramidal cells in the lower portion of this layer. In this 
plate, however, there are but few of the larger pyramidal cells in 
the upper portion of the second layer, there being practically only 
small pyramidal cells in this upper portion with the larger pyra¬ 
mids mostly in the lower portion of this second layer. The cell 
seen in the lower part near the center (a, Plate XIII, Fig. 41), 
approaches in size to the Betz cell type. The first or superficial 
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layer here contains nothing but capillaries and neuroglia cells and 
is .25 mm. in thickness. The second or pyramidal cell layer is 
1.40 mm. in thickness and shows not only numerous capillaries 
with irregular and thickened walls, but also the cells in various, 
pathological conditions. Chromatolysis is complete in many of 
these cells as in the large pyramidal cell marked a for instance, 
where only traces of minute finely powdered chromatin can be seen 
in some parts of the cell-body. Here also the nucleus is indistinct, 
with a well marked nucleolus, and the basal processes are much 
atrophied, terminating but a short distance from the cell-body. A 
small pericellular space is seen at the base of this cell-body. Many 
cells show eccentricity of the cell nucleus, shrinkage of the cell- 
body, various grades of chromatolvsis, pigmentation, atrophy, and 
distortion of the dendritic processes and are surrounded by peri¬ 
cellular spaces. The capillaries are numerous, have thickened 
and irregular walls, and are surrounded by perivascular spaces of 
varying size and extent. Numerous neuroglia cells are also inter¬ 
spersed about the cells and capillaries in this layer. The third or 
spindle cell layer is only partially seen in this plate, and is about 
.90 mm. in thickness (only upper portion shown in Plate XIII, 
Fig. 41), and is similar to that in preceding plates of the motor 
region, and contains for the most part shrunken and irregular 
spindle and polygonal shaped cells, with numerous neuroglia cells 
and capillaries interspersed among them. Most of these cells 
show the various pathological processes mentioned above for the 
pyramidal cells. The cortex here thus measures 2.55 mm. in 
thickness, almost the same as for the two upper layers in Plate 
VII, Fig. 19, but here the third layer is .90 mm. in thickness as 
compared to .60 mm. in the above mentioned plate of the normal 
brain. Nerve and neuroglia cell counts were made here with the 
result that an average of 59.91 nerve cells and 134.37 neuroglia 
cells were found to the square millimeter of surface of the section 
as compared to an average of 185.50 nerve cells and 109.20 neu¬ 
roglia cells for the same area in the strip of cortex represented in 
Plate VII, Fig. 19, of the corresponding region of the normal 
brain. Both sections were 6 2-3 microns in thickness and both 
stained with methylene blue. The difference in nerve cells is very 
marked, whereas the difference in number of neuroglia cells is 
not so great, and as the technique was identical throughout in 
the preparation of the two sections, the marked pathological pro¬ 
cess shown in this latter, it seems to the writer must be attributed 
as the cause of this difference to a large extent at least. 

Parietal Region .—Plate XIV, Fig. 42, is a photomicrograph 
magnified fourteen diameters, of the parietal region from the 
point H. in Plate X, Fig. 29, this being a part of the supra-angu- 
lar gyrus and from the same relative part of the gyrus as the 
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corresponding plate (VII, Fig. 20) of the normal brain. The 
section was fixed in 95% alcohol, stained with methylene violet, 
and treated otherwise as the preceding plates. This section 
measures 6 mm. in width, 16 mm. in length, and is 6 2-3 microns 
in thickness. Its shape is long and narrow and quite different 
from that of Plate VII, Fig. 20. At the vertex of the convolution 



Plate XIV, Fig. 42. 

the first layer has geen cut away with the paraffin in preparing the 
block for sectioning serially with a Minot microtome, and, of 
course, this condition is an artefact. The first layer is seen to be 
fairly uniform in thickness with this exception. In the second 
layer it is difficult to determine the well marked striated arrange¬ 
ment of the cells, as seen in Plate VII, Fig. 20. Numerous peri¬ 
vascular and pericellular spaces are seen with or without the capil- 
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laries or cells, as the case may be. The third layer is indistinct 
and fades away into the white medullary center which also con¬ 
tains many pericellular and perivascular spaces. No doubt the 
fixation in 95% alcohol has produced some shrinkage, but by no 
means all, as the plates of the occipital convolution just posterior 
to this show a much less degree of shrinkage than is here present 
and not only every block taken from this brain was fixed in ex¬ 
actly the same way, but also some of the blocks from Brain A. 
At a and surrounded by ink lines is the segment of the section 
shown under a magnification of 100 diameters in Plate XIV, 
Fig. 43, and as is here seen is taken from the lateral aspect near 
the vertex, instead of from the vertex as in the corresponding 
plate of the normal cortex (Plate VII, Fig. 21). The first layer 
averages .25 mm. in thickness and contains numerous capillaries 
with thickened walls, and tortuous course with larger and smaller 
perivascular spaces. Numerous neuroglia cells are scattered 
throughout this layer. The second layer is here 1.50 mm. in 
thickness. Here, too, are seen numerous capillaries with thick¬ 
ened walls, irregular course, and large perivascular spaces. In 
the upper half of the layer the small pyramidal cells gradually 
are intermingled with larger pyramidal cells as the lower portions 
are reached, until just above a the largest pyramids of the sec¬ 
tion are seen singly or in groups in a comparatively narrow zone. 
Below and opposite a is a narrow zone, some .25 mm. in width 
in which there are practically no large pyramidal cells. Below 
this again is a very narrow zone at the lower part of this layer 
in which some few large pyramidal cells are seen scattered among 
the smaller and irregular cells. These cells present all stages of 
chromatolysis, pigmentation, shrinkage of the cell-body and pro¬ 
cesses and irregularity in direction of the latter, eccentricity and 
shrinkage of the nucleus and larger and smaller pericellular 
spaces. Numerous neuroglia cells are scattered throughout the 
layer. The third, or spindle cell layer, measures scarce .50 mm. 
in thickness and contains for the most part shrunken and irregular 
spindle cells in larger or smaller pericellular spaces, in many in¬ 
stances in various stages of chromatolysis. Numerous neuroglia 
cells in many cases appearing in direct contact with the cell-body 
are seen in this layer, as well as in the above layer. The vascular 
changes are also similar. The entire depth of the cortex here is 
thus 2.25 mm., somewhat less than in Plate VII. Fig. 21, but 
about the same as on the lateral aspect of this latter plate. Nerve 
and neuroglia cell counts were made here in the same manner 
as in previous sections, and it was found that there was an average 
of 68.63 nerve cells and 192.70 neuroglia cells to each square 
millimeter of surface of the section as compared to 104 nerve cells 
and 180.90 neuroglia cells in the corresponding region of Brain A, 
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both sections being of the same thickness and stained in the same 
manner with methylene violet. 

Temporal Region .—Turning to the region below this we come 
to the temporal region represented here by a section from the 
first temporal convolution near its anterior extremity, from the 


Plate XIV, Fig. 44. 

point I in Plate X. Fig. 29, and shown under a magnification of 
fourteen diameters in Plate XIV. Fig. 44. This convolution is 
also much narrower than the corresponding convolution of Brain 
A, seen in Plate VIII, Fig. 22, thus having a somewhat dissimilar 
mechanical arrangement. To the right is seen the first temporal 
fissure and a portion of the second temporal convolution. The 
convolution measures 5.5 mm. in width and 8 mm. in depth from 
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the vertex to the point on the level with the bottom of the first 
temporal fissure and is 6 2-3 microns in thickness. The convolu¬ 
tion at this point is seen on the right to curve around and fuse 
with the second temporal convolution, being free above at b, 
which is the lower boundary of the fissure of Sylvius at the be¬ 
ginning of the posterior branch. At a and enclosed in ink lines 
is the segment of the section shown in the following plate under 
a magnification of 100 diameters. The first or superficial layer is 
quite uniform in thickness, broken in several places, especially 
above b on the superior surface. The second layer shows the 
striated arrangement of the cells only very indistinctly at some 
few points and contains many pericellular and perivascular spaces, 
some with and others without contents. The third layer is indis¬ 
tinct and fades into the white medullary center which is narrow 
and passes inferiorly over to connect on the right with that of the 
second temporal convolution. 

In Plate XV, Fig. 45, strip a of Plate XIV, Fig. 44, under a 
magnification of 100 diameters, the pathological conditions are 
seen to be well marked. The section is 6 2-3 microns in thick¬ 
ness and stained with methylene violet. Here the first layer aver¬ 
ages about .20 mm. in thickness and to the right a fragment of a 
blood vessel is seen at the surface, but penetrating the cortex in 
a different plane. In the center and reaching into the second 
layer is a large capillary with thickened walls, with larger caliber 
above and smaller below, being somewhat funnel shaped and sur¬ 
rounded by a large perivascular space. Some smaller fragments 
of capillaries and neuroglia cells are scattered about in the layer. 
The second or pyramidal cell layer is 1.50 mm. in thickness and 
presents very much the same general plan of arrangement as the 
corresponding region in the normal brain, as seen in Plate VIII, 
Fig. 23, and also in the region of the first frontal convolution, as 
seen in Plate II, Fig. 3, and XI, Fig. 31. Small pyramidal cells 
almost exclusively are seen in the upper part of the layer below 
this gradually increasing in size to the middle of the layer. Then 
opposite a is a narrow strip some .20 mm. in thickness in which 
there are small pyramidal cells almost exclusively. Below this 
again and in the lower part of this layer are larger 
pyramidal cells, intermingled with smaller pyramidal and 
irregular shaped cells. Here, too, the majority of the cells are 
seen shrunken and surrounded by larger and smaller pericellular 
spaces. Various stages of chromatolysis, shrinkage and eccen¬ 
tricity of the nucleus and atrophy of the cell processes are to be 
observed. The blood vessels show the same pathological condi¬ 
tions as in the upper layer and numerous neuroglia cells are in¬ 
terspersed thickly everywhere. 

The third layer is .80 mm. in thickness and presents the same 
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pathological conditions of the cells and blood vessels as previously 
described for this layer in Plate XIV, Fig. 43, of the parietal 
region. The entire depth of the cortex here is 2.50 mm., some¬ 
what thicker than the corresponding region of Brain A. Nerve 
and neuroglia cell counts were also made here and in a similar 
manner, an average of 56.74 nerve cells and 205.90 neuroglia 


Plate XV, Fig. 46. 

cells being found to the square millimeter of surface of the cor¬ 
tical portion of this section, as compared to 146. nerve cells and 
131.90 neuroglia cells to the square millimeter of the surface of 
the cortex in the corresponding region of Brain A. In the latter 
methylene blue was the stain used, the thickness of the sections 
being the same in both cases, and as has been seen in every in¬ 
stance the methylene violet stain has greater affinity for the neu¬ 
roglia cells than the methylene blue, whereas, the nerve cells stain 
about the same with the one as with the other. 
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Occipital Region .—Plate XV, Fig. 46, is a photomicrograph 
magnified fourteen diameters of a section taken from the block / 
of Plate X, Fig. 29, situated in the upper portion of the lateral 
aspect of the occipital convolution. The section is 5 mm. wide, 
8 mm. in length and 6 2-3 microns in thickness, was fixed in 95% 
alcohol, and stained with methylene violet. As may be observed, 
upon the posterior aspect, the sulcus is very shallow, the cortex 
here fusing with that of the adjacent gyrus not far from the 
vertex, whereas anteriorly the sulcus is well marked and quite 
deep. The first or outer layer is thicker both on the posterior and 
anterior aspects than at the vertex and is quite uniformly regular 
in outline. The second layer is well marked and shows the 
striated arrangement of the cells quite as well as in Brain A, at 
this point. Numerous large cells, some of which quite approach 
the Betz cells in size and structure, are seen scattered in the middle 
and lower portions of the layer. The third or spindle cell layer 
below is gradually lost in the white medullary substance. Through¬ 
out the entire section the cells and their arrangement are well 
made out, the capillaries although having thickened walls and 
somewhat tortuous are less conspicuous, the pericellular spaces 
smaller and less numerous, and most of the cells are fairly normal 
and show no distinct pathological changes. At a and enclosed in 
ink lines is the position of the segment in the adjacent section 
from which Plate XV, Fig. 47, was taken. This latter corre¬ 
sponds most favorably with Plate IX, Fig. 25, from the corre¬ 
sponding region of the normal brain and some of the nerve cells 
here in Plate XV, Fig. 47, are larger and more numerous than 
in the corresponding section from Brain A. The first or outer 
layer is uniform in outline and measures here but .15 mm. in 
thickness. It contains numerous neuroglia cells and some scat¬ 
tered small nerve cells similar to those described in Plate II, Fig. 
3, and seen in the text as Figs. C, D, E, and F. The second or 
pyramidal cell layer is of special interest and measures 1.40 mm. 
in thickness, being somewhat deeper than in Plate IX, Fig. 25, 
but with a similar arrangement of cells. Above are small pyra¬ 
midal cells only, then larger pyramidal cells are seen in the deeper 
portions until about the middle of the layer is a region containing 
very large pyramidal cells, same as the one indicated by the 
letter X, for instance, being similar in size and structure to the 
Betz cells. Below this at a is a region .30 mm. in thickness in 
which numerous small pyramidal cells are alone seen. Below this 
again is a narrow zone containing some larger pyramidal cells 
scattered amongst the small pyramidal and irregular cells. The 
cell marked in the plate by the letter X is seen magnified in Fig. 
X. It is very large, contains irregularly elongated and linear 
chromophilic bodies of considerable size and arrangement in a 
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more or less parallel direction to the cell-body and extending into 
the dendritic processes. The nucleus is large, rounded, distinct, 
and centrally located with a distinct rounded nucleolus and inde¬ 
finite chromophilic network within. No processes are given off 
at the base in this plane, but a large process is given off upon the 
right at the level of the nucleus and soon divides into two 
branches. Another process is given off to the left on the oppo¬ 
site side of the cell-body at a level just above the nucleus. The 
apical dendric process contains numerous linear chromophilic 
bodies extending for some distance into the same. This is a 
stichochrome nerve cell of the somatochrome class, and, in size 
and structure, is similar to the Betz cell. The two cells to the 
extreme right are similar in structure but not as large as the 
above. There are no pathological changes to be determined in 
the cells of this layer. Several small capillaries are seen with 
somewhat thickened walls, indicating that possibly the blood ves¬ 
sel changes are the first to be found in the disease, but of course 
much more extended observation and study would be required 
to determine the full relation of all these pathological processes 
to one another. The third or spindle cell layer is here .90 mm. in 
thickness and made up of spindle and irregular polygonal cells, 
quite normal in appearance for the most part; some, however, 
showing slight shrinkage, pericellular spaces, and slight begin¬ 
ning chromatolysis. Some capillaries with thickened walls and 
perivascular spaces are to be observed here also. The entire thick¬ 
ness of the cortex measures 2.45 mm. being .45 mm. thicker than 
in Plate IX, Fig. 25. Nerve and neuroglia cell counts were made 
here with the results that 62.50 nerve cells and 215.01 neuroglia 
cells were found on an average to each square millimeter of sur¬ 
face of the cortex here, as compared to 164. nerve cells and 199. 
neuroglia cells in the same area of the corresponding section of 
Brain A. both sections being 6 2-3 microns in thickness and 
stained with methylene violet. From a study of the above plates 
from these two brains, the cortex in Brain A, would seem to be 
thinner and more compact, whereas, the cortex of Brain B, on an 
average measures somewhat thicker, yet the cells seem more 
scattered, so that a very much higher average of nerve cells is to 
be found in the former, far more it seems to the writer than could 
be accounted for by the possible destruction of some of the cells 
in the sections of Brain B, due to pathological agencies. 

The careful detailed study of the sections from various parts 
of the different regions of Brain A, practically normal from a 
histological standpoint, and of corresponding sections of Brain B, 
a case of advanced dementia paralytica in the manner as described 
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in this article has led the writer to the following conclusions: 

I. Photomicrography is a useful and valuable adjunct to such 
work, giving greater accuracy in relations of parts to one another 
than is possible in drawings and showing conditions as they actu¬ 
ally appear to the eye of the observer in each particular plane 
when the sections are seen under the microscope. Powers of 14 
or 20 diameters show very well relations of the layers to one 
another, and also the relation of the groups of large cells; such as 
the Betz cells in the central regions, for instance. Powers of 100 
diameters are well adapted to the study of the more minute detail 
of these relations of the layers and of various cells to one another, 
and also some of the morphology of the individual cells can be 
made out. Powers of 1,000 to 1,500 diameters show the internal 
structure of the cell to excellent advantage, but only in the very 
limited plane at which the object is focussed. On the other hand, 
the disadvantage of photomicrography is that everything is shown 
in any one plane so that special parts or structures are not brought 
out as prominently as in schematic drawings, and on this account 
all such work should be accompanied by such drawings to make it 
more complete. It is furthermore often quite difficult to obtain 
any one plane showing most of the cell structure, to say nothing 
of all of the same. 

II. Artefacts of many kinds are to be found in such work, and 
should be carefully avoided and eliminated in every instance be¬ 
fore definite conclusions are drawn from any series of observa¬ 
tions. Pressure and other mechanical causes acting before death, 
that due to manipulation at autopsy, artefacts resulting from fixa¬ 
tion, imbedding, sectioning, staining, decolorizing, and even 
mounting, are all possibilities, and are often most difficult to deter¬ 
mine in contradistinction to the pathological changes. 

III. The method of transporting material by means of small 
metallic boxes or similarly sized phials, permitting of a free cir¬ 
culation of various kinds of fixative fluids, without injury, and 
also permitting of subsequent exact localization, the process re¬ 
quiring a minimum of time and space is, to the mind of the writer, 
of decided practical value in such work. This method is fully 
described in the text under the heading of “Technique.” 

IV. Nerve and neuroglia cell counts have been alluded to 
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above, but a few remarks upon method may be of value. The 
method of counting the same from photomicrographs of moderate 
magnification is not accurate, as cells may overlap or be arranged 
in dense groups or their images may not all be sufficiently distinct 
so as to differentiate them properly, especially does this apply to 
the neuroglia cells, which are very small and often closely aggre¬ 
gated. Photomicrographs magnified a thousand diameters or 
more, although showing all the cells visible, are much too limited 
in area. For these reasons the use of the ocular net-micrometer 
was found to be the best and most accurate for this work, using 
a stage micrometer to determine the relation of the ocular field to 
the actual size of the section. In this way the exact number of 
nerve and neuroglia cells can be determined for any number of 
fields and an average obtained for any area, as was done in vari¬ 
ous plates in the brains employed in this work, as seen in Table II. 
As will be noted by referring to this latter, there is considerable 
variability in the number of nerve and neuroglia cells not only in 
different cortical regions but also from adjacent sections of the 
same region. The stain is seen to play an important role here 
in the resulting average number of neuroglia cells, methylene 
violet having a greater affinity for these cells than methylene blue. 
Sections stained by the latter cannot always be depended upon to 
show all the neuroglia cells. In comparing the normal paretic 
brain there is marked diminution of the nerve cells in the latter as 
compared to the former, whereas the neuroglia cells, making due 
allowance for variability, are somewhat increased in number in 
the paretic brain. 

V. The thickness of the layers is not constant in different 
parts of the same gyrus, nor even in different portions of a single 
transverse section of a gyrus, to say nothing of different regions 
of the cortex. In the same way there is greater or less variability 
in the shape and mechanical arrangement of each gyrus in con¬ 
trast to the other gyri making up the surface of the hemisphere 
and different parts of the same gyrus vary in this respect. This 
will be best observed by referring to the several plates of both 
Brains A and B, magnified 14 diameters, and of the various 
regions of the cortex. 

VI. After a quite extended perusal of the literature upon the 
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structure of the cortex as presented in the first portion of this 
article, the writer inclines to the view of a three-layered type of 
cell arrangement in the cortex, as the type with, of course, varia¬ 
tions in special parts, as the cornu ammonis, for instance. This is 
shown in Table I, and brief is as follows: 1, or superficial layer, 
containing but few nerve cells, many neuroglia cells, and many 
chiefly tangential fibers. The first two elements only are seen 
with the Nissl stain, whereas the latter element is most conspicu¬ 
ous with Weigert’s stain, and for this latter reason Ramon y Cajal 
designated it as the tangential fiber layer; 2, or pyramidal cell 
layer, to reduce the layering of the cortex to its lowest terms, and 
including the small, large, and giant or Betz pyramidal cells all in 
this one layer; 3, or spindle cell layer, including both the spindle 
cells which are in the majority and the less numerous irregular 
polygonal cells. Below these three layers is the sub-cortical white 
medullary substance. 

VII. The study of the internal structure of the normal brain 
from a histological standpoint (Brain A) by the Nissl method 
shows four principal types of nerve cells: (1) The small rounded 
nerve cells of the first layer with or without one or more dendritic 
processes—rarely more than two, containing a rounded nucleus 
almost filling the body of the cell, this latter surrounded by a 
partial or complete narrow band of finely granular chromophilic 
substance. The neucleus contains a well marked neucleolus and 
slightly stained protoplasmic substance. These are co-called kar- 
yochrome nerve cells of Nissl’s classification. (2) The pyramidal 
cells of the second layer, of which there are four varieties (a) the 
small pyramidal cells, (b) the large pyramidal cells, (c) cells in¬ 
termediate in size and structure between the large pyramidal cells 
and the typical giant pyramidal or “Betz” cells, and (d) the giant 
pyramidal or “Betz” cells. In the smaller pyramidal cells it is 
difficult to distinguish distinct chromophilic granules, but the 
chromatin is arranged in larger or smaller finely granular masses 
in various parts of the cell-body, sometimes aggregated about the 
nucleus, at other times near the base or dendritic processes. The 
larger pyramidal cells, however, have the increasing amount of 
chromatic substance arranged in more or less distinct larger and 
smaller chromophilic granules, and these arranged in a direction 
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parallel to the surface of the cell-body. Still larger in size and 
more distinct in the arrangement of chromophilic granules in this 
general parallel manner are the intermediate variety of these 
pyramidal cells, which, although larger than the average pyramidal 
cell are considerably smaller than the typical Betz cell, and have 
a wider range of distribution not only in the vertical extent of the 
second layer of the cortex, but also in the different regions of the 
cortex, being found in the central, parietal, temporal, and occipital 
regions. Finally the largest in size and most distinct in structure, 
especially in the arrangement of the chromatic substance, are the 
giant pyramidal or Betz cells, in which larger size, large distinct 
nucleus and nucleolus, and also large parallel arranged chro¬ 
mophilic granules are seen in the cell-body, and often extending 
far up into the dendritic processes. These are localized, for the 
most part, in the lower portion of the second layer in certain areas 
of the central convolution and the posterior portion of the superior 
frontal convolutions. These pyramidal cells as a whole can best 
be designated as stichochrome nerve cells of the somatochrome 
class in Nissl’s classification, although the smaller pyramidal cells 
may simulate more the gryochrome nerve cells of this same class, 
owing to the indistinct arrangement of the chromatic substance. 

(3) The spindle cells found in the third layer and containing a 
very large nucleus with well marked nucleolus. The nucleus is 
often so large that it seems disproportionate to the size of the 
latter. The chromatic substance here is finely granular and ar¬ 
ranged in irregular masses or heaps about the nucleus, and ex¬ 
tending into the base of the dendritic processes, these latter, usu¬ 
ally two in number and opposite, producing a bipolar condition. 
These cells are gryochrome nerve cells of the somatochrome class. 

(4) Finally irregular or polygonal nerve cells are found in the 
second and third layers. These cells are irregular in shape, with 
three or more dendritic processes, a large nucleus containing a 
well marked nucleolus. In the cell-body are irregular finely 
granular masses of chromatic substance similar to the spindle cells 
in this respect, so could fall in the same classification as gryo¬ 
chrome nerve cells of the somatochrome class. In the cerebellum, 
the Purkinje cells, with their chromatic substance more or less 
arranged in a network, are classified as arkychrome nerve cells of 
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the somatochrome class, whereas the small nerve cells of the granu¬ 
lar layer, with small nucleus, appear only partially surrounded by 
the cell-body, are classified as cytochrome nerve cells. The four 
types of cells above mentioned, as found in the cerebral cortex, 
were seen in all the regions of the external surface of the hemi¬ 
sphere studied. In addition to these cellular elements of the nerv¬ 
ous tissue the neuroglia cells of the interstitial tissue were every¬ 
where to be seen, and in the walls of the blood vessels the vascular 
cellular elements were also to be found. 

VIII. Previous investigators, in the study of the cerebral cor¬ 
tex in dementia paralytica by the use of the Nissl method, have 
noted the following pathological changes: Various stages of cell 
degeneration up to complete destruction of the same, consisting of 
diminution, disintegration, and vacuolization of the cell proto¬ 
plasm, all stages of chromatolysis up to complete disappearance 
of the chromatic substance, shrinkage with deformity of the con¬ 
tour of the cell-body, atrophy of the dendritic processes, various 
degrees of pigmentation and pigmentary deposits in the cell-body, 
also adjacent to blood vessels; shrinkage with diminution in size, 
irregularity, compression, vacuolization, and eccentricity of the 
nucleus with even extrusion of the same from the cell-body by the 
rupture of the cell wall, or complete sclerosis of the nucleus with 
homogeneous and tinged contents or crystalline deposits, nucleolus 
displaced to nuclear wall or indistinguishable or vacuolated, cal¬ 
careous deposits in the form of fine granules, crumbs, placques, or 
stalactitic masses intensely colored with methylene blue and found 
in the bodies of the sclerosed cells, part or w'hole of cell entirely 
bleached, complete necrosis of cells, reduction in number of nerve 
cells, thickening of pia with septa projecting into the cortex, 
granular crowding of variously stained granules, obscure layering 
of the cortex, multiplication of white corpuscles, proliferation of 
neuroglia cells, increase in and dilatation of capillaries and arteri¬ 
oles, with thickening of walls of same by encasement of latter with 
lymphatic corpuscles, and finally proliferation of interstitial net¬ 
work. The writer has observed all of these changes excepting 
the following: vacuolization of the cell protoplasm was not ob¬ 
served in the paretic material examined in this work, no pigment¬ 
ary deposits were observed outside of the nerve cell bodies, al- 
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though varying amounts were found in many of the nerve cells. 
No vacuolization of the nucleus or extrusion of the same was 
found here, no crystalline or calcareous deposits were made out 
in any of the cells, no septa were observed penetrating from the 
thickened pia into the cortex, multiplication of white corpuscles 
was not observed, and proliferation of neuroglia cells as seen from 
the nerve and neuroglia cell counts as tabulated in Table II. 
seems to have existed to but a slight extent in small localized 
places, as about some of the necrosed nerve cells. The writer 
does not mean to say that this may not occur in some cases, for 
on the contrary he is inclined to think it may occur under certain 
conditions, either localized or more general. Also no prolifera¬ 
tion of the interstitial network was observed here. About the 
nerve cells pericellular spaces of greater or less extent were ob¬ 
served in many cases. In some only a small portion of the cell- 
body, or a single dendritic process, was surrounded by a limited 
space; in many, however, a large portion of all the cell-body was 
thus surrounded. Perivascular spaces were also observed of 
varying size and extent about many of the blood vessels of the 
cortex. Pigmentation, in addition to being present in many of 
the nerve cells of the first and second layers of the cortex in the 
central regions, was also observed in cells of these layers in the 
frontal region as well; also in the parietal and temporal regions, 
but not in the occipital region. The pathological process here 
was most severe in the central and frontal regions, extending to a 
lesser extent, but still very marked, into the temporal and parietal 
regions, whereas the occipital region almost entirely escaped and 
appears practically normal. In the regions involved in this case 
the disease seems to be a chronic disease of the nerve cells with 
pigmentary degeneration and a necrosis of the cell-body, partial 
or complete, with accompanying involvement of the blood vessels. 
The relation of the vascular and cell changes to one another and 
the order of procedure in time is one that the writer believes re¬ 
quires much more extended investigation before it can be answered 
satisfactorily. 

In conclusion the writer gratefully acknowledges the kindly 
interest, suggestions, and assistance offered by Professor H. Fair- 
field Osborn, Dr. Oliver S. Strong, and Dr. Edward Leeming, of 
Columbia University; Dr. Ira Van Giesen, former Director of the 
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New York State Pathological Institute; Dr. H. T. Brooks, Pro¬ 
fessor of Histology and Pathology at the New York Post-Gradu¬ 
ate Medical School, and Hospital; Dr. Philip F. O’Hanlon, Coro¬ 
ner’s Physician, New York City, and Dr. Robert T. Irvine, of 
Ossining, N. Y. 
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EXPLANATION OF PLATES. 

Plate I. Fig. 1. Brain A. Left hemisphere. Electrocuted case, nor¬ 
mal histologically. 

dicated by the figure I in Plate I. Fig. I. Section 6 2-3 microns in thick- 

dicated by the figure I in Plate I. Fig .1. Section 6 2-3 microns in thick¬ 

ness stained with methylene blue and magnified 14 diameters. 

Plate II. Fig. 3. Brain A. First frontal conv. Strip a of Plate I, 
Fig. 2, magnified 100 diameters. 

Plate II. Fig. 4. Brain A, First frontal conv. Cell G. of Plate II, 

Fig. 3 magnified 1400 diameters. 

Plate II. Fig. 5. Brain A. First frontal conv. Cell H of Plate II, 

Fig. 3 magnified 1,400 diameters. 

Plate III. Fig. 6. Brain A. First frontal conv. Group of spindle 
cells I of third layer of cortex shown at I in Plate II, Fig. 3 magnified 
1,400 diameters. 

Plate III. Fig. 7. Brain A. Ant. cent, conv. Upper third, taken 
from point indicated by the figure 2 in Plate I., Fig. 1. Section 10 microns 
in thickness stained with methylene violet, and magnified 14 diameters. 

Plate III. Fig. 8. Brain A. Ant. cent. conv. Upper third. Strip a 

of Plate III, Fig. 7 magnified 100 diameters. 

Plate IV. Fig. 9. Brain A. Ant. cent. conv. Upper third. Section 
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from same block and adjacent to that shown in Plate III, Fig. 7. Section 
10 microns in thickness, stained with methylene blue, and magnified 14 
diameters. 

Plate IV. Fig. 10. Brain A. Ant. cent. conv. Upper third. Strip 
a of Plate IV, Fig. 9, magnified 100 diameters. 

Plate IV. Fig. 11. Brain A. Ant. cent. conv. Upper third. Sec¬ 
tion taken from same block and adjacent to that shown in Plate IV, Fig. 9. 
Section 10 microns in thickness, stained with methylene blue, and magni¬ 
fied 14 diameters. 

Plate IV. Fig. 12. Ant. cent. conv. Upper third. Giant pyramidal 
cell from lower portion of second layer of cortex from section adjacent to 
that shown in Plate III, Fig. 7. Section 10 microns in thickness, stained 
with methylene violet and magnified 1,400 diameters. 

Plate V. Fig. 13. Brain A. Ant. cent. conv. Upper third. Portion 
a of Plate IV, Fig. 11, magnified 825 diameters. 

Plate V. Fig. 14. Brain A. Ant. cent. conv. Upper third. Two 
giant pyramidal cells from lower portion of second layer of cortex from 
section adjacent to that shown in Plate IV, Fig. 9. Section 10 microns in 
thickness, stained with methylene blue and magnified 1,400 diameters. 

Plate V. Fig. 13. Giant pyramidal cell from Ant. cent. conv. Upper 
third, lower part of second layer from approximately the same region as 
the cells shown in Plate V, Fig. 14, and stained with methylene blue, Sec¬ 
tion 10 microns in thickness, and magnified 1,400 diameters. 

Plate VI. Fig. 16. Brain A. Ant. cent. conv. Lower third, taken 
from point indicated by the figure 4 in Plate I, Fig. 1. Section 10 microns 
in thickness, stained with methylene violet, and magnified 10 diameters. 

Plate VI. Fig. 17. Brain A. Ant. cent. conv. Lower third. Strip a 
of Plate Vl, Fig. 16, magnified 100 diameters. 

Plate VI. F’ig. 18. Brain A. Post. cent. conv. Middle third. Sec¬ 
tion taken from the point indicated by the figure 5 in Plate I, Fig. 1. Sec¬ 
tion 6 2-3 microns in thickness, stained with methylene blue, and magni¬ 
fied 10 diameters. 

Plate VII. Fig. 19. Brain A. Post. cent., conv. Middle third, upper 
portion. Strip a of Plate VI, Fig. 18, magnified 100 diameters showing 
first and second layers and upper portion only of third layer. 

Plate VII. Fig. 20. Brain A. Supra-marginal conv. of parietal re¬ 
gion taken from point indicated by the figure 7 in Plate I, Fig. 1. Sec¬ 
tion 6 2-3 microns in thickness, stained with methylene violet, and magni¬ 
fied 14 diameters. 

Plate VII. Fig. 21. Brain A. Supra-marginal conv. of parietal re¬ 
gion. Strip a of Plate VII, Fig. 20, magnified 100 diameters. 

Plate VIII. Fig. 22. Brain A. First temp. conv. taken from point 
indicated by the figure 6 in Plate I, Fig. 1. Section 6 2-3 microns in thick¬ 
ness, stained with methylene blue, and magnified 14 diameters. 

Plate VIII. Fig. 23. Brain A. First temp. conv. Strip a of Plate 
VIII, Fig. 22, magnified 100 diameters. 

Plate VIII. Fig. 24. Brain A. Occipital conv. taken from point indi¬ 
cated by the figure 8 in Plate I, Fig. 1. Section 6 2-3 microns in thickness, 
stained with methylene violet and magnified 14 diameters. 

Plate IX. Fig. 25. Brain A. Occipital conv. Strip a of Plate VIII, 
Fig. 24, magnified 100 diameters. 

Plate IX. Fig. 26. Brain A. Large pyramidal cells from layer of 
large pyramidal ceils of the hippocampus major or cornu ammonis. Sec¬ 
tion 6 2-3 microns in thickness, stained with methylene violet, and mag¬ 
nified 1,400 diameters. 

Plate IX. Fig. 27. Brain A. Purkinje and granular cells from cortex 
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of left cerebellar hemisphere. External surface. Section to microns in 
thickness, stained with methylene blue, and magnified 1,400 diameters. 

Plate X. Fig. 28. Brain A. Multipolar ganglion cell from ant. horn 
of lumbar enlargement of spinal cord. Section 6 2-3 microns in thickness, 
stained with methylene violet, and magnified 1,400 diameters. 

Plate X. Fig. 29. Brain B. Left hemisphere. Case of dementia par¬ 
alytica dying in advanced stage of terminal dementia with contractions. 
'Normal size. 

Plate X. Fig. 30. Brain B. First frontal conv. taken from point in¬ 
dicated by letter K in Plate X, Fig. 29. Section 10 microns in thickness, 
stained with methylene blue, and magnified 14 diameters. 

Plate XI. Fig. 31. Brain B. First frontal conv. Strip a of section 
adjacent to that shown in Plate X, Fig. 30, 6 2-3 microns in thickness, 
stained with methylene blue, and magnified too diameters. 

Plate XI, Fig. 32. Brain B. Ant. cent. conv. Upper third taken from 
point indicated by letter D in Plate X, Fig. 29. Section 10 microns in 
thickness, stained with methylene violet, and magnified 14 diameters. 

Plate XI. Fig. 33. Brain B. Ant. cent. conv. Upper third. Strip 

a of section adjacent to that shown in Plate XI, Fig. 32. Section 6 2-3 
microns in thickness, stained with methylene violet, and magnified 100 
diameters. 

Plate XI. Fig. 34. Brain A. Ant. cent. conv. Upper third taken 

from point indicated by letter L in Plate X, Fig. 29. Section 6 2-3 microns 

in thickness, stained with methylene violet, and magnified 14 diameters. 

Plate XII. Fig. 35. Brain B. Ant. cent. conv. Upper third. Giant 

pyramidal cell a of Plate XI, Fig. 34, magnified 1,400 diameters. 

Plate XII. Fig. 36. Brain B. Ant. cent. conv. Upper third. Giant 

pyramidal cell b of Plate XI, Fig. 34, magnified 1,400 diameters. 

Plate XII. Fig. 37. Brain B. Ant. cent. conv. Upper third. Giant 

pyramidal cell from section adjacent to that shown in Plate XI, Fig. 34, 
magnified 1,400 diameters. 

Plate XII, Fig. 38. Brain B. Ant. cent. conv. Upper third. Giant 

pyramidal cell from same section as that from which Plate XII, Fig. 37, 

was taken, magnified 1,400 diameters. Shows advanced chromatolysis. 

Plate XIII. Fig. 39. Brain B. Ant. cent. conv. Upper third taken 
from point indicated by letter 0 in Plate X, Fig. 29. Section is 10 microns 
in thickness, stained with methylene violet, and magnified 15 diameters. 

Plate XIII. Fig. 40. Brain B. Post. cent. conv. Middle third taken 
from region indicated by letter B in Plate X, Fig. 29. Section is 6 2-3 
microns in thickness, stained with methylene blue, and magnified 14 diame¬ 
ters. 

Plate XIII. Fig. 41. Brain B. Post. cent. conv. Middle third. 
Strip a of Plate XIII, Fig. 40, showing first and second layers of cortex 
and upper part of third layer, magnified 100 diameters. 

Plate XIV. Fig. 42. Brain B. Supra-marginal conv. of parietal re¬ 
gion taken from point indicated by letter H in Plate X, Fig. 29. Section 
6 2-3 microns in thickness, stained with methylene violet, and magnified 
14 diameters. 

Plate XIV. Fig. 43. Brain B. Supra-marginal conv. of parietal re¬ 
gion. Strip a of Plate XIV, Fig. 42, magnified 100 diameters. 

Plate XIV. Fig. 44. Brain B. First temp. conv. taken from region 
indicated by letter I in Plate X, Fig. 29. Section 6 2-3 _ microns in thick¬ 
ness, stained with methylene violet, and magnified 14 diameters. 

Plate XV. Fig. 45. Brain B. First temp. conv. Strip a of Plate 
XIV, Fig. 44, and magnified 100 diameters. 
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Plate XV, Fig. 46. Brain B. Occipital conv. taken from point indi¬ 
cated by letter I in Plate X, Fig. 29. Section 6 2-3 microns in thickness, 
stained with methylene violet and magnified 14 diameters. 

Plate XV. Fig. 47. Brain B. Occipital conv. Strip a of Plate XV, 
Fig. 46, magnified 100 diameters. 



